Properties of recombinant ATP-dependent fructokinase from the halotolerant methanotroph Methylomicrobium alcaliphilum 20Z.
In the cluster of genes for sucrose biosynthesis and cleavage in Methylomicrobium alcaliphilum 20Z, a gene whose encoded sequence showed high similarity to sugar kinases of the ribokinase family was found. By heterologous expression of this gene in Escherichia coli cells and following metal chelate affinity chromatography, the electrophoretically homogenous recombinant enzyme with six histidine residues on the C-end was obtained. The enzyme catalyzes ATP-dependent phosphorylation of fructose into fructose-6-phosphate but is not active with other sugars as phosphoryl acceptors. The fructokinase of M. alcaliphilum 20Z is most active in the presence of Mn(2+) at pH 9.0 and 60°C, being inhibited by ADP (K(i) = 2.50 ± 0.03 mM). The apparent K(m) values for fructose and ATP are 0.26 and 1.3 mM, respectively; the maximal activity is 141 U/mg protein. The enzyme shows the highest similarity of translated amino acid sequence with putative fructokinases of methylotrophic and autotrophic proteobacteria whose fruK gene is located in the gene cluster of sucrose biosynthesis. The involvement of fructokinase in sucrose metabolism in M. alcaliphilum 20Z and other methanotrophs and autotrophs is discussed.